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Blood carboxyhemoglobin
(COHb) can be determined by gas chromatography (GC) or by spectrophotometry.4 GC is more accurate and is considered to be a reference method for COHb analysis by many scientists
(1-5) because, unlike spectrophotometry, it is highly specific for carbon monoxide (CO) (1) and is unaffected by substances known to cause spectral interference (6, 7). COHb measurements with certain versions of GC have shown excellent sensitivity 
CO-oximeters
The following four CO- Table 1 ). Instrument-specific dye solutions were used to verify the c calibration of each CO-oximeter before beginning the study (see Table 1 for calibration frequency In such cases, the value from the first of the two most closely agreeing pair of subsequent c determinations was used.
Gas Chromatography
The samples to be analyzed by GC and the manual Inc., Menlo Park, CA). The CO was separated from other compounds on a 68 x 0.53 (i.d.) cm molecular sieve column at 125 #{176}C with a carrier gas (CO-free air) flow rate of 50 mLlmin.
The analyzer was standardized before and after each run with volumes of standard gas containing 25.0 L of CO per liter of N2 (Airco Air and Specialty Gases, Santa Clara, CA). We consider this gas, which has a purity of 99.9% CO, a more accurate standard for GC than bloodbased CO-containing materials. where AffiCN equals the absorbance of the cyanmethemoglobin solution and AB equals the absorbance of the blank.
Cyanmethemoglobin(HiCN) Method

Concentrations
For quality control of the GC and the manual HiCN methods, reference blood samples (expired whole human blood obtained from blood banks and stored in pediatric tubes at 4#{176}C) were analyzed with each run of patients' samples.
Statistical Analysis
To compare the spectrophotometric and reference method data, we calculated the differences between the measurements of the two methods (%COHb5
The biases (defined as the mean of these differences) and the imprecision of those biases (defined as the SD of this mean) were numerically stated and (or) plotted in scattergrams. 
Results
Quality Control
For GC, the minimum detectable volume of CO was 0.06 nL or 0.005% COHb. The standard curves were linear to at least 5.00 nL of CO. We selected the sample volume so that the released volume of CO would fall within the linear region of the standard curve. Results for the determination of COHb in the reference blood samples with GC [mean ± SD (CV)} were 1.0% ± 0.03% (3.0%) for within-day analyses (11 = 10) and 1.0% ± 0.10% (10.0%) for between-day analyses (n = 9). Results for c determined in the reference blood samples with the manual cyanmethemoglobin method were: 135 ± 3.0 g/L (2.2%) for within-day analyses (n = 10) and 132 Significantly different (P <0.05) from the 'IL 482 data. #{176}CCD 2500 data, CROSM3 data, "CCD 270 data. P <0.05 when compared with IL 482 bias, LCCD 2500 bias, 'R OSM3bias, dCCD 270 bIas. #{149}Thls bias changed to 0.2% ± 0.4% COHb(P <0.05 compared with the bias for all models) when the negative values were converted to a zero value. 'This bias changed to 1.2% ± 0.7% COHb (P <0.05 compared with the AVL912, CCD 2500, and the IL482 biasee)whenthe negative values were converted to a zero value. n as InTable 3.
three concentrations of c when Multi-4 was analyzed (Table 2) was not found with whole blood (Table 3) . In general, when whole blood was tested, the c data for the R OSM3 were slightly lower than for the other CO-oximeters and the manual HiCN method (Table 3 and Figure 1 (Figure 2) . Therefore, CO-oximeters may be unsuitable for those clinical applications that require accurate COHb measurements in the normal range ( 2.5%). Some investigators, although knowing that these COoximeters overestimate COHb <2.5%, have persisted in their use of these instruments because they claim that the amount of overestimation can be "corrected" (4, 16). However, the extent of the imprecision in the COHb data for random patients' samples (Figure 2) suggests that the application of simple correction factors may be inappropriate.
In contrast, the CC method is very precise (SD = ± 0.1% COHb). This precision may be due to the low detection limit of CC (0.005% COHb) ( 
